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Fresnel's formulae when light  is   reflected  nearly perpendicularly from  a
recently polished  glass   surface.    When the  surface  is  old,   even  though
carefully  cleaned,  there  may  be   a   considerable  falling   off  of reflecting power*.
We have seen that according to Fresnel's tangent-formula there would be absolutely no reflexion of light polarized perpendicularly to the plane of incidence, when the angle of incidence is tan"1 /*, or, which comes to the same thing, common light reflected at this angle could be perfectly extinguished with a Nicol's prism.
It was first observed by Airy that in the case of the diamond and other highly refracting media this law is only approximately in accordance with the facts. It is readily proved by experiment that, whatever be the angle of incidence, sunlight reflected from a plate of black glass is incapable of being quenched by a Nicol, and is therefore imperfectly plane-polarized. [1901. If however the glass has recently been repolished with putty powder, the reflexion is much reduced.]
This subject has been studied by Jamin. The character of the reflected vibration can be represented, as regards both amplitude and phase, by the situation in a plane of a point P relatively to the origin of coordinates 0. The length of the line OP represents the amplitude, while the inclination of OP to the axis of so represents the phase. According to Fresnel's formula appropriate to light polarized perpendicularly to the plane of incidence, P is situated throughout on the axis of x, passing through 0 when the angle of incidence is tan"1 fj,. Jamin found, however, that in general P does not pass through 0, but above or below it. When P is on the axis of y, the amplitude is a minimum, and the phase is midway between the extreme phases. For one class of bodies the phase is in arrear of that corresponding to perpendicular incidence, and for another class of bodies in advance. In a few intermediate cases P passes sensibly through 0; and then the change of phase is sudden, and the minimum amplitude is zero.
In the case of metals the polarization produced by reflexion is still more incomplete. Light polarized perpendicularly to the plane of incidence is reflected at all angles, the amount, however, decreasing as the angle of incidence increases from 0° to about 75°, and then again increasing up to a grazing incidence. The most marked effect is the relative retardation of one polarized component with respect to the other. At an angle of about 75° this retardation amounts to a quarter-period.
The intensity of reflexion from metals is often very high. From silver, even at perpendicular incidence, as much as 95 per cent, of the incident lighb
* " On the Intensity of Light reflected from Certain  Surfaces at nearly Perpendicular Incidence," Proc. Roy. Soc. 1886.    [Yol. u. p. 522.]e, as i is of no dimensions in time, b cannot occur in its expression.
